Phosphoribulokinase: isolation and sequence determination of the cysteine-containing active-site peptide modified by 5'-p-fluorosulfonylbenzoyladenosine.
Phosphoribulokinase (ATP: D-ribulose-5-phosphate 1-phosphotransferase, EC 2.7.1.19) is stoichiometrically inactivated by the ATP analog, 5'-p-fluorosulfonylbenzoyladenosine (FSBA). The inactivation is reversed upon incubation with dithiothreitol suggesting that a cysteine is modified. Since the adduct formed upon enzyme inactivation is unstable to normal procedures for peptide analysis, the site of modification has been identified by converting the labile adduct to the well-characterized carboxymethylcysteine. The approach takes advantage of the sensitivity of the thiolsulfonyl-containing adduct to reducing agents; thus the adduct acts as a temporary protecting group while the previously unmodified cysteines are blocked. The FSBA-modified cysteine is then unmasked with dithiothreitol and radiolabeled. DEAE and reverse-phase high-pressure liquid chromatography of tryptic digests indicate that a single peptide is radiolabeled. Amino-acid analysis and automated Edman degradation techniques have been employed to confirm cysteine as the site of modification. The sequence of the tryptic peptide was determined to be: Ser.Gln-GIn-Gln-Thr-Ile-Val-Ile-Gly-Leu-Ala-Ala.Asp-Ser-Gly-CM-Cys-Gly-Lys. This sequence is identical with the reported N-terminal sequence, thus identifying Cys-16 as the site of modification.